Forward speech activated frontal sites more than reverse speech and signal correlated noise (SCN). SCN activated temporal sites responding throughout stimuli less than forward and reverse speech. Sites of non-language-specific auditory activity were observed within Wernicke's region. a b s t r a c t Objective: Our recent electrocorticography (ECoG) study suggested reverse speech, a widely used control task, to be a poor control for non-language-related auditory activity. We hypothesized that this may be due to retained perception as a human voice. We report a follow-up ECoG study in which we contrast forward and reverse speech with a signal-correlated noise (SCN) control task that cannot be perceived as a human voice. Methods: Ten patients were presented 90 audible stimuli, including 30 each of corresponding forward speech, reverse speech, and SCN trials, during ECoG recording with evaluation of gamma activity between 50 and 150 Hz. Results: Sites of the lateral temporal gyri activated throughout speech stimuli were generally less activated by SCN, while some temporal sites seemed to process both human and non-human sounds. Reverse speech trials were associated with activities across the temporal lobe similar to those associated with forward speech. Conclusions: Findings herein externally validate functional neuroimaging studies utilizing SCN as a control for non-language-specific auditory function. Our findings are consistent with the notion that stimuli perceived as originating from a human voice are poor controls for non-language auditory function. Significance: Our findings have implications in functional neuroimaging research as well as improved clinical mapping of auditory functions.
i g h l i g h t s
Forward speech activated frontal sites more than reverse speech and signal correlated noise (SCN). SCN activated temporal sites responding throughout stimuli less than forward and reverse speech. Sites of non-language-specific auditory activity were observed within Wernicke's region.
a b s t r a c t
Objective: Our recent electrocorticography (ECoG) study suggested reverse speech, a widely used control task, to be a poor control for non-language-related auditory activity. We hypothesized that this may be due to retained perception as a human voice. We report a follow-up ECoG study in which we contrast forward and reverse speech with a signal-correlated noise (SCN) control task that cannot be perceived as a human voice. Methods: Ten patients were presented 90 audible stimuli, including 30 each of corresponding forward speech, reverse speech, and SCN trials, during ECoG recording with evaluation of gamma activity between 50 and 150 Hz. Results: Sites of the lateral temporal gyri activated throughout speech stimuli were generally less activated by SCN, while some temporal sites seemed to process both human and non-human sounds. Reverse speech trials were associated with activities across the temporal lobe similar to those associated with forward speech. Conclusions: Findings herein externally validate functional neuroimaging studies utilizing SCN as a control for non-language-specific auditory function. Our findings are consistent with the notion that stimuli perceived as originating from a human voice are poor controls for non-language auditory function. Significance: Our findings have implications in functional neuroimaging research as well as improved clinical mapping of auditory functions. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Auditory language function is studied with a range of methodologies in humans (McNelly et al., 2009) , including positron emission tomography (PET), functional magnetic resonance imaging (fMRI), near-infrared spectroscopy (NIRS), scalp electroencephalography (EEG), and magnetoencephalography (MEG). A well designed task to elicit cortical activity, including a control task to isolate task-specific activity, is critical. We previously attempted to validate reverse (or backward) speech as a control task in studies of auditory language with electrocorticography (ECoG) (Brown et al., 2012) , the intracranial counterpart to EEG. In many fMRI studies, such time reversed speech is utilized to control for nonlanguage-specific auditory activities (Gherri and Eimer, 2011; Moore-Parks et al., 2010; Perani et al., 1996; Redcay and 
